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Disclaimer

This project was funded by the United States Department of Energy, National Energy Technology Laboratory, in
part, through a site support contract. Neither the United States Government nor any agency thereof, nor any
of their employees, nor the support contractor, nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency thereof. The views and opinions
of authors expressed herein do not necessarily state or reflect those of the United States Government or any

agency thereof.
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Ouvutline

" Introduction to NRAP-Open-IAM
" Core Functionality

= Applications

" Summary and References

4

N NATIONAL

7% U.S. DEPARTMENT OF | \gg/
o (7 ): ENERGY T L [recHnotocy L |-05 A|am05 Pacific Northwest
Y LABORATORY

AAAAAAAAAAAAAAAAAA




NRAP’s Infegrated Assessment Modeling Approach

Rectgtars o Conath A geological carbon storage (GCS) system is
* Groundwater aquifers divided into component models
e A h o
i representing the key elements of the
operation:
Potential = geologic stratigraphy
Migration Pathways
« Wells and boreholes = Storage reservoir
* Fractures and faults
* Intermediate reservoirs - pOtentIa| Iea kage pathway(S)
= receptor(s) (e.g., groundwater aquifer, or
the atmosphere)
Storage System
* Storage reservoir
* Cap rock
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NRAP-Open-IAM

7 NRAP-Open-l1AM

NRAP-Open-lAM - Main Page

Enter Parameters| | Load Simulation|  Post Processing

NRAP-Open-IAM is an open-source Integrated Assessment Model (JAM)
for Phase |l of the National Risk Assessment Partnership (NRAP). The goal

of this software is to go beyond risk assessment into risk management
and containment assurance.

RUN SIMULATION

AIRAP

::::::::::

N NATIONAL

— )
TL TECHNOLOGY » Los Alamos
LABORATORY

NATIONAL LABORATORY
EST. 1943

Version: 2021-08-a2.3.2
Developer: NRAP

Website: https://edx.netl. doe.gov/nrap/

E-mail: NRAP@netl.doe.gov
\g;;?/ Acknowledgements
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=  Physicsin each componentis simulated with
reduced order models (ROMs)

= ROMs are used to reduce computational times

= Each componentcan be analyzed individually
(as in stand-alonetools)

= NRAP-Open-IAM s not intended to replace
existing reservoir simulators

= Workflows and design can be adapted for
different sites, but the tool is not a catch-all for
all GCS sites
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Source Code and Data Sefis

<~ c @ @ & nttpsy/gitiab.com/NRAP/OpenlAM RO 4 n o ® =

= |Latest release: August 2021
= Source code (in Python)

fipap W NRAP > Wb NRAP-Open-IAM

* on EDX: https://edx.netl.doe.gov/dataset/nrap-open-source-iam R P?"F:‘\lr;“?'ez?mm —T
e on GitLab: https://gitlab.com/NRAP/OpenlAM |

=  Data
* on EDX:

e https://edx.netl.doe.gov/dataset/a3674794-c093-48b6-
a097-b4fbeff7dd0c/resource/023f5fef-a581-4b42-887d-
55d6e73dbd89

e https://edx.netl.doe.gov/dataset/a3674794-c093-48b6-
a097-b4fbeff7dd0c/resource/4d203e70-99ce-44fd-8e76-

8594f736ccaf
* https://edx.netl.doe.gov/dataset/futuregen-2-0-1008- o
simulation-reservoir-lookup-table N
* on GitLab: https://gitlab.com/NRAP/Kimberlina_data I
[0 oo Jo o |u o]
NRAP a.u\s—netﬂesnngcm\e '\Von e ) . o Mm%
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https://edx.netl.doe.gov/dataset/nrap-open-source-iam
https://gitlab.com/NRAP/OpenIAM
https://edx.netl.doe.gov/dataset/a3674794-c093-48b6-a097-b4fbeff7dd0c/resource/023f5fef-a581-4b42-887d-55d6e73dbd89
https://edx.netl.doe.gov/dataset/a3674794-c093-48b6-a097-b4fbeff7dd0c/resource/4d203e70-99ce-44fd-8e76-8594f736ccaf
https://gitlab.com/NRAP/Kimberlina_data

Components

Release version: 2021-08-a2.4.0

NRAP-Open-IAM - Main Page
Enter Parameters  Load Simulation  Post Processing
NRAP-Open-IAM is an open-source Integrated Assessment Medel (AM)
for Phase |l of the Naticnal Risk Assessment Partnership (NRAP). The goal

of this software is to go beyond risk assessment into risk management
and containment assurance.

RUN SIMULATION

AiRA

ey
Version: 2021-08-22.4.0
Developer: NRAP
Website: https://edx.netl.doe.gov/nrap/

E-mail: NRAP @netl.doe.gov
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7 NRAP-Open-1AM

Model Stratigraphy

Add Components

Simulation name: Default

Model Parameters
End time [yearsk: 500

Time step [years]: 10

Analysis: Forward ~—!
Logging Info  —

Output directory: CA\MyDocuments\OpenlAMDev\ Output Browse

Generate output directory: r

After entering system model p: s proceed to igraphy.

Save Return to Dashboard

U.S. DEPARTMENT OF

JENERGY

£ NRAP-Open-IAM

Model Stratigraphy Add Components

Stratigraphy

Number of shale layers:

Stratigraphy layers —!

Land surface pressure [Pal: 101323

FixedValue i | Value
FixedValue  —I | Value
FixedValue  —I | Value
FixedValue  —I | Value
FixedValue  —I | Value
FixedValue  —I | Value

5 =

Shale 3 thickness [m]
Aquifer 2 thickness [m]
Shale 2 thickness [m]

Aquifer T thickness [m]

Shale 1 thickness [m]

T

Reservoir thickness [m]:

7 NRAP-Open-IAM

Model Stratigraphy Add Components resenvoir

Analytical Reservoir Component

Reservoir permeability [loga m'l: FiedValue — — | Value:
FiedValue  — | Value:
FiedValue  — | Value:
FiedValue  — | Value:
FiedValue  — | Value:
FiedValue  — | Value:

Reservoir porosity [-]:
Reservoir radius [ml:
Brine density [ka/m’):
CO: density [kg/m’]:

Brine viscosity [Pa]:

CQ; viscesity [Pas]: Fixed Value —| Value:

Brine saturation [-]:

Fixed Value —| Value:
Fixed Value —| Value:
Fixed Value —| Value:

Brine compressibility [Pa”k

CO; injection rate [m*/s]:
Injection well lacation:

x-coordinate [m}: [0

y-coerdinate [m): 0
Observation locations:

x-coordinates [m]:

y-coordinates [m]:

Outputs

Save

T

:

LR

10185

v

Return to Dashboard
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= Reservoir
* Analytical reservoir
* Lookuptable

reservoir

=  Wellbore

*  Multisegmented
wellbore

* Cementedwellbore
*  Open wellbore

= Aquifer/atmosphere
* Carbonate aquifer
* Deepalluvium aquifer
*  FutureGen2 aquifer
*  FutureGen2 AZMI
* Atmospheric ROM

= Generalized flow rate

=  Plume Stability Analysis

=  SealHorizon

*  FaultFlow

=  Chemical Well Sealing
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NRAP Application Catalog

https://edx.netl.doe.gov/nrap/application-catalog/

Area of review

Probabilistic Risk-based AoR Determination at FutureGen 2.0 Site

Monitoring design, post-injectionsite
care

Coupling of NRAP-Open-IAM and DREAM for Risk-based Monitoring Design and PISC

Period Determination atthe FutureGen 2.0 site

Corrective actions, monitoring design,
post-injectionsite care, well leakage

Application of NRAP-Open-IAM to the Kimberlina Site

Aquiferimpacts, well leakage

Application of the Aquifer Impact Model to the Decatur Site

Initial risk assessment, well leakage

Application of NRAP-Open-IAM to lllinois Christian (Macon) County CarbonSAFE

State of stress, induced seismicity, well
leakage

Application of NRAP-Open-IAM and SOSAT at existing oil fieldsin IMSCS CarbonSAFE,

Sleepy Hollow Field
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https://edx.netl.doe.gov/nrap/application-catalog/
https://edx.netl.doe.gov/dataset/probabilistic-risk-based-aor-determination-at-futuregen-2-0-site
https://edx.netl.doe.gov/dataset/coupling-of-nrap-open-iam-and-dream-for-risk-based-monitoring-design-and-pisc-period-determination
https://edx.netl.doe.gov/dataset/application-of-nrap-open-iam-to-the-kimberlina-site
https://edx.netl.doe.gov/dataset/application-of-the-aquifer-impact-model-to-the-decatur-site
https://edx.netl.doe.gov/dataset/application-of-nrap-open-iam-to-illinois-christian-macon-county-carbonsafe
https://edx.netl.doe.gov/dataset/application-of-nrap-open-iam-and-sosat-at-existing-oil-fields-in-imscs-carbonsafe-sleepy

Questions/Comments/Feedback

& C @ edxnetldoes offorum! tools/topic?t=nrap-tool: n-iam T [CCIE Y
o o e o o o B8 o B The NRAP-Open-IAM is actively being developed and tested, 2s such we are always seeking

Apps Reading st feedback regarding bugs and other issues. Please fil out this form anytime you have something to
report 1o the development team. Supplemental information can be emailed to:

= FO r u I I l 0 n E DX EEEX‘ National Energy Technology Laboratory o Veronike. Vasylkivske@netl doe.gov

. . © Helb  © About | & Contact A Ivite | & Activity () Veronika Vasylkivska = Name
https://edx.netl.doe.gov/organization/for S - R

B o [ o} o}

um/nrap-tools/topic?t=nrap-tools-nrap- L I T P Ry

.
O p e n - I a m Recent Threads Last Post Replies Views

® Do westill use RROM-GEN A 1 6 Reason for feedback

. . Vasyl
o 2 - 3 ., 17:: ] - B
Nicolas Huerta - August 18, 2021, 17:12 (EST) gt 19, 2021, 1442 (E5T)

Issue with Obtaining the NRAP-Open-IAM {Dewnloading)

# Generating LookupTableReservoirs

ten t;,'\-emmlrz 1 9
GregLackey -August 18, 2021, 10:31 (EST)

August 19,2021, 13:57 (E5T) Issues with Installing the NRAP-Open-lAM

.
= |ssues on GitLab 0 st et . .

Nicolas Huerta - August 18, 2021, 17:06 (EST) - .
o e fugest IR SRR RR BT August 19, 2021, 13:35 (5T}

Issues with Running the NRAP-Open-lAM

O OO0 0O O 0 O0

o . ) ) Unexpected results from the NRAP-Open-1AM
. ® OpenlAM Log? e byl 1 7
ps . g I a o C O l I l p e l I I S S u es Greshaches-AugstLa. 202 1032 E5T) Augst 15,2021, 1944 5T} Question
® Exporting stochastic parameters t}'”‘f“e.”t:/"*"’”w‘" 1 3 Feedback
: aylkiuska
Greg Lackey - August 18, 2021, 10:31 (EST) Auest 18,2021 1908 (£5T)
Other:

Wiritten by Veranika

# Random Well Generator Seed !
Vasylkivska

GregLackey - August 17, 2021, 16,0 EST)

Veroniks

" Google User Feedback Form I prysere—— R

< C @ gitlab.com/NRAP/OpenlAM/issues?scope=all8utf8=v &istate=closed Q% o H

Version of NRAP-Open-lAM being used (version # printed when

https://docs.google.com/forms/d/e/1FAlp _ o

QLSed5mcX00Bx1dLNmYGbmS4VicOmdO e #7=2 omee — —

. o —
LaplzFgw-6vHoho9B19A/viewform . Email fles
B Recent searches Search or filter resuits., Last updated s
D Please email any screenshots snowing error you may have as well s log file outputs (in the
Setup script tests and test suite fail with latest SciPy version (1.4) CLOSED 0 outputs or setup directory) to Yeronika Vasylkivska@netl.doe.gov
o #1- opened 1 month ago by Sai Pranav Uppati updated 1 week ago
L BMIT
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https://edx.netl.doe.gov/organization/forum/nrap-tools/topic?t=nrap-tools-nrap-open-iam
https://gitlab.com/NRAP/OpenIAM/issues
https://docs.google.com/forms/d/e/1FAIpQLSed5mcX0OBx1dLNmYGbmS4Vfc0mdOLapIzFqw-6vHoho9B19A/viewform

Core Functionality

Decision-support applications

= AoR evaluation

= conformance/concordance metrics

= pressure and CO; saturation plume
stability analysis

= containment effectiveness

= informingmonitoringdesign

= assess model concordanceto
measured field data

= evaluationof mitigation alternatives

= risk analysis

" uncertaintyreduction

= closure decisionsupport

5 U.S. DEPARTMENT OF

@) ENERGY

Inputs

Simulation

Output

Decision support

Literature review

Gather accepted values for

NRAP-Open-IAM

unknown model parameters

7 N

Characterize uncertainty
of key system parameters

Field characterization

Monitoring data

Continue data collection
during site operation

Parameter updating

Constrain model parameter
uncertainty and refine model
outputs with new data

TL

N.?T|IO.NAL

TECHNOLOGY
LABORATORY

Leakage risk profiles l

delineation

- Inj. well
| AoR:
“l\ Risk-based
_~4—standard

Post-injection site
care period

Risk-based
site closure

Conformance

evaluation
Monitoring data

5/ 3 Model
* prediction
o /e
*
.
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Application 1: FutureGen 2.0 - Evaluating Risk-Based Area of Review

s Y || 1
= AoR is the area surrounding the injection project ‘ ’”' e T hitlay
where groundwater resources may be endangered A /’;—2‘-’7 AoR Detefmirﬂe@/_’_\“\
by the aCtiVity /"\ b¥ EPA | Jnjectior;\.\,\
- : 7 L | _— wells ‘f'
= EPA requires operators to determine the Area of ‘ e , 1
Review (AoR) based on the separate-phase CO, 0 St a8 = T
plume/pressure evolution predictions from physics- L 1 CQ, Plume——+1 7} " =]
based computational modeling J il Fyim = il : { :r
= AoR is delineated by the maximum extent of CO, N ol gEite ! ‘ s /5
plume and pressure front over the lifetime of the = TSR iy Y = g o ouas
project to account for risks associated with both CO, . \ i e 3 /: et
and/or brine leakage into the overlying £ PP T S e o e

groundwater aquifer

12
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Probabilistic Risk-Based AoR: Setup

Reservoir Simulations

= Mt. Simon: Over-pressurized reservoir with respect to the
lowermost USDW (STOMP, reservoir component)

: : : i Reservoir Component i Risk-based AoR
= Pressure front and AoR determined by EPA is based on 10 psi i (Lookup Table) | | Define area where
critical pressure. Pressures and saturations groundwgter

+ | from single reservoir model |:| [ concentrations
= Determination of project risk associated with leakage into the | layer : mn?i;";:;d
aquifer: | - : threshold

: : : ' | Open Wellbore C t|
* use of physics-based multiphase modeling for plume and S

Calculates CO- and brine

leakage rates for an open

wellbore using the drift-flux
approach

pressure predictions
* wellbore leakage assessment (open wellbore component)
» evaluation of aquifer impact (aquifer component)

Identify legacy
wells within AoR

Aquifer Component (ROM)
Predicts size of "impact
plumes” based on selected
water quality metrics

*

_______________________________

Reference: Bacon etal., 2020. Probabilistic Risk-based Area of Review (AoR) Determination NRAP-Open-IAM
for a Deep-Saline Carbon Storage Site, IJGGC. 13
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Probabilistic Risk-Based AoR: Calculations

. . . . . pH Impact Probability, %
= Base AoR delineation on impact to the aquifer if a well Maximum Gas Saturation (contours)

. . . 100
is placed at a particular location
= |Loop through all X,Y locations in reservoir model layer: 4,412,500 "
* find pressure and saturation in reservoir
* use wellbore component to determine CO, and 4411 000 -
. . e ’ - 60
brine leakage rates to aquifer %
. . £
e calculate pH and TDS impact volumes vs. time and =
location 2 44095007 - 40
= Map maximum pH and TDS impact volumes on X)Y grid
for each realization 4,408,000 1 20
= Calculate probability of aquifer impact for each grid
1 4,406,500 T T T T T —0
Iocatlon 234,000 235,500 237,000 238,500 240,000
Easting (m)
14
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Conclusion: AoR Comparison

Risk-Based AoR (100,000 Pa / 14.5 psi (black)
Class VI Permit AoR 68,974 Pa / 10 psi (red)

= Area of aquifer impact based on probability of QN Yy 2 e
change in aquifer pH is equivalent to plume ‘
footprint

= Area of aquifer impact based on probability of Risk-based
change in aquifer total dissolved solids (TDS) is AoR

 smaller than AoR determined with critical
pressure of 10 psi

* much larger than plume footprint

~ 100,000

AoR
determined by |
EPA- usin.g 10/
psi critical
pressure

= Probabilistic risk-based analysis yields smaller AoR

Roads & Highways

cm24_c2 model simulation
— Horizontal Injection Well == 5 mix 5 mi Survey Area 22-yr CO2 Plume (Max. Extent)

2014-DCL-AgPressDIff_60yr-002_03-07

15

& Z%5 U.S. DEPARTMENT OF N NATIONAL

— N %
& e 8 ! '
A )3 ENERGY T L|Estnoocy i lL . |-05 Alamos Pacific Northwest
5 5 LABORATORY BERKELEY LAB ONAL LABO

NATIONAL LABORATORY




Application 2: FutureGen 2.0 - Monitoring Design and PISC Period Determination

1)CAPTURE |
e Retrofit of Meredosia coal-fired e 45-km Pipeline o 1.1 MMT/year via four wells
= U.S. EPA recommended the use of the power plant P )

® 20 years of injection
® Oxycombustion Technology Power Plant

CO2 Injection
default 50-year PISC period for the UIC Class D wals.
VI permit application g-J

= EPA’s Class VI regulations require -

demonstration of non-endangerment before .-
site can be closed - B

= FutureGen 2.0 projected reservoir .

performance ol

* CO, plume is to stabilize 2 years after -

injection stops 1o

* Reservoir pressure is to decline rapidly -

post-injection

® 22 MMT stored over
20 years

CO2 Plume
-]
=% U.S. DEPARTMENT OF N: NATIONAL /—\l A I A
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Approach

Il_futuregen_dream.py [f 221k8

t example

s the FutureGen2 lookup table reservoir, multisegmented wellbore and
nd AZMI models. The saturation/pressure output produced by the

sed to drive leakage from two multisegmented wellbore

= STOMP-CO2: pressure and CO saturation for
reservoir component

ssed to the input of an adapter that provides well
brine leakage rates and cumulative mass fluxes to three
one FutureGen? aquifer models. A matrix of time to first detection

ach realization are output.

s the additional FutureGen 2.8 data set.

= STOMP-CO2E-R: simulations for FutureGen s e e
2.0 aquifer component . - = —

= NRAP-Open-IAM

e analysis of leakage risk evolution over
. . T P 3 Aamos
time to overlying USDW Prfiide = b e

impo

* time-to-detection (TTD) files

impo

etric Pressure
~ rtric Dissolved C02

impo

impo

= DREAM: design of an adaptive monitoring g e
network for the site

22 matplotlib.u

34 import matpl

import matpl

sys.path.ins
& from openiam

Reference: Bacon et al., 2019. Risk-based post injection site care and
monitoring for commercial-scale carbon storage: Reevaluation of the = ~ o
FutureGen 2.0 site using NRAP-Open-IAM and DREAM [JGGC. A _me_ s B U sy s

T
@5 %% U.S. DEPARTMENT OF N: NATIONAL ’\| \ I A \;?/
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Monitoring Design

= QOriginal monitoring plan: two AZMI wells and one
USDW well

= DREAM optimized monitoring plan: 1 AZMl and 1
USDW monitoring well

= Over S10M in avoided costs for installation, sampling,
and decommissioning of the second AZMI well

= Net risk reduction at the site: 1 fewer conduit for
leakage from the deep subsurface to the overlying
USDW

<%, U.S. DEPARTMENT OF

100 1 N

= 1 |Injection " | PISC period
& 80 - I I
— 1| period: :
e . |
@ e I
T 60 + |
@ ] |
O |
A 40 - :
vl I
— . I
3 20 - :
|

0 10 20 30 40 50 60 70
Time to Leak Detection (y)
Injection Well  «--ee. Stratigraphic Well
18
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PISC Period

Initially Approved PISC Period

= NRAP-Open-IAM can be used to define a risk- [ A |
based PISC period for the site 100 17 .
—_ 1 |Injection
= Maximum simulated leakage rates of brine 80 1 period :°
were small and could be detected during the @ : _
injection phase g 60 7 E:ch‘llzas?dd
= Majority of risk of endangerment to USDWs Q 40 3 =re
decreases within the first 5 years after CO, 3‘; ]
injection ends g 20 ;
0 :

= Results support a net PISC period reduction of
40 years and an operational cost reduction in
excess of SS50M

0 10 20 30 40 50 60 70
Time to Leak Detection (y)
Injection Well  «eceeee Stratigraphic Well

19
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Application 3: Rock Springs Uplift—- Conformance and Uncertainty Reduction

T24N Rms?f‘ o T ,
T23N ] - —— RI7TW
b Jjﬁ
220 , To Painck pra e
During a GCS project, operators need to determine that -~—
GCS operations are and will continue to perform within |
acceptablelevels of risk and within the bounds of its ,
permit and related legal requirements to establish L e
. . . . LACK BU ECREEK PATRICK
conformance with appropriateregulatory criteria o N Rm}%p;;; A
H o | ooy |
Important consideration to build this confidence: " P e
. . . .\ W : !AS'LJ .
= pressureincreases in the storagereservoir due to CO, ( ‘ L@g& |
injection are in concordance with previously ST ™ —Mm
. T15N I E Worfl #ce CREEK
forecasted behavior N\ o
= pressure forecasts updated based on available ,’ |
monitoring data conform with desired performance ] | T
based on appropriateregulatoryand engineering o | ] b
12N ‘ 1 . DLE MO, !AIN
Crlterla i R107W[ R106W R1u$w ‘R1D4W IRw;/ _ éwzw Ru;nw R100W Ry )

Reference:Surdam, R.C. and Jiao, Zunsheng. The Rock Springs Uplift. An outstanding geological

CO2 sequestration site in southwest Wyoming. Wyoming State Geological Survey 20
#'5 %, U.S. DEPARTMENT OF N: ?NAETIIQ%"#M 2 \K/
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Conformance Analysis Setup

In k (mD)

System model (numerical simulator): FEHM

Uncertainty model (e.g., probabilistic distribution): permeability field

Concordance metric (e.g., RMSE)

Performance metric (e.g., safe pressure threshold)

Performance observations (e.g., monitoring well pressure)

oM. , — 1.0

Reference: Chen et al., 2019. Reducing uncertainty in geologic CO2 0 20 40 60 80
sequestration risk assessment by assimilating monitoring data. I/GGC.

21

"‘ﬁ U.S. DEPARTMENT OF NATIONAL ,_~.\| A I A \ga/
= N B W B B N N N . | B B DS o N f f [

: | ENERGY TL[EsHNoL06y i L +LosAlamos  pacific Northwest
3 LABORATORY BERKELEY LAB NATIGNAL LABORATORY

NATIONAL LABORATORY




Data Assimilation

= Concordance improves and uncertainty is
reduced as more data are obtained

= The extent of model improvement depends on
the number of monitoring wells

. . . (s}
0731 5.year monitoring period
y o
= 0.70 4
i 0.65 - o
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2 0.60 _
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& 0.50
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S 045 — T
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040 | - o
a 3 2 1

0.70 4

0.85

Average absolute difference

0.80 1

0.55 1

0.50 -

o
0
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o -
o
0 3 10
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Monitoring time (years)
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Conformance: Uncertainty Reduction

o
=}
o

Post-inj. o

— — M3
— N

M5

= Reduced uncertainty-> reduced risk -> increased confidence in
conformance

o
o
s

Uncertainty of a
distribution (x) =
P90(x)-P10(x)

o
o
w

= Assimilation of monitoring data can significantly reduce the uncertainties
in predictions including during the post-injection period

e
(=)
N

* NRAP-Open-IAM can be used for quantification of uncertainty reductionin
wellbore leakage rates and groundwater aquifer impact in legacy wells

o
o
)

Uncertainty of pressure (MPa)
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Summary

= NRAP-Open-IAM team is developing new functionality for fit-for-purpose analyses that may be useful to
support design and decision making at GCS sites
= These new capabilities can help
e evaluate risk-based AoR
* inform monitoring design
e define risk-based PISC period
* assess model concordance to measured field data

= Ongoing work seeks to field test and validate the underpinning methods and analytical capabilities to
improve the existing NRAP-Open-IAM functionality
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Questions?

If you have questions about NRAP-Open-IAM
that we did not address today, please post your
question on the forum page* for all the user
community to benefit from the answer.

*Forum on EDX:
https://edx.netl.doe.gov/organization/forum/nrap-tools/topic?t=nrap-tools-nrap-open-iam
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